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The asymmetric unit of the title compound, C 2 3H lg N 2 03S, 
contains two molecules with comparable geometries. In one 
molecule, the pyrazole ring forms dihedral angles of 
61.65 (11), 47.88 (11) and 63.20 (14)° with the three benzene 
rings. The corresponding values for the other molecule are 
77.19 (11), 43.55 (11) and 63.56 (15)°. In the crystal, both 
molecules are linked into inversion dimers by pairs of C— 
H- ■ -S hydrogen bonds, generating i? 2 (14) loops in each case. 

Related literature 

For background to and pharmaceutical applications of pyra- 
zole derivatives, see: Giirsoy et al. (2000); Kurumbail et al. 
(1996). For further synthetic details, see: Saleh & Abd El- 
Rahman (2009); Nassar et al. (2011). 




Triclinic, PI 
a = 10.4078 (2) A 
b = 14.0839 (3) A 
c = 14.2468 (3) A 
a = 87.595 (2)° 
/3 = 80.875 (2)° 
y = 86.850 (2)° 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
7mi„ = 0.415, r m „ = 0.771 

Refinement 

R[F 2 > 2a(F 2 )] = 0.042 

wR(F 2 ) = 0.123 

S = 1.05 

6561 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2057.62 (7) A 3 
Z = 4 

Cu Ka radiation 
jU = 1.62 mm -1 
T = 296 K 

0.66 x 0.55 x 0.17 mm 



19520 measured reflections 
6561 independent reflections 
5618 reflections with / > 2a(l) 
R iM = 0.029 



525 parameters 

H-atom parameters constrained 
Ap max = 0.30 e A~ 3 
Ap mi „ = -0.31 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


ClL4-Hll/t---02/l i 


0.93 


2.59 


3.428 (3) 


149 


C11B-H11B-03B" 


0.93 


2.57 


3.370 (3) 


144 


Symmetry codes: (i) — x -1 


- 1, -y + 1, -z\ 


(ii) -x, -y - 


h2, -z + 1. 





Experimental 

Crystal data 
C2 3 Hi 8 N 2 0 3 S 



M r = 402.45 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

The authors thank the Deanship of Scientific Research and 
the Research Center, College of Pharmacy, King Saud 
University. HKF and CKQ thank Universiti Sains Malaysia 
(USM) for the Research University Grant (No. 1001/PFIZIK7 
811160). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6911). 
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1 -(1 ,5-Diphenyl-4-phenylsulfonyl-1 H-pyrazol-3-yl)ethanone 
Hoong-Kun Fun, Ching Kheng Quah, Hatem A. Abdel-Aziz and Hazem A. Ghabbour 
Comment 

Pyrazole derivatives have been attracted a great deal of research interest because of their various pharmaceutical 
applications (Giirsoy et al. , 2000). N-arylpyrazoles were found to be a main pharmacophore in the famous anti- 
inflammatory drugs Celecoxib and SC-558 (Kurumbail et al, 1996). As part of our atudies in this area, we now describe 
the crystal structure of the title compound. 

The asymmetric unit (Fig. 1) of the title compound consists of two independent molecules (A and B), with comparable 
geometries. In molecule^, pyrazol-3-yl ring (N1A/N2A/C1A-C3A) forms dihedral angles of 61.65 (11), 47.88 (11) and 
63.20 (14)° with the three benzene rings (C6A-C11A, C12A-C17A, C18A-C23A), respectively. The corresponding 
dihedral angles for molecule 5 are 77.19 (11), 43.55 (11) and 63.56 (15)°, respectively. 

In the crystal, Fig. 2, both independent molecules are linked into inversion dimers by pairs of C — H— S hydrogen bonds 
(Table 1), generating _/? 2 2 (14) loops in each case. 

Experimental 

The title compound was prepared by the reaction of (Z)-2-oxo-A r '-phenylpropanehydrazonoyl chloride with 1- 
phenyl-2-(phenylsulfonyl)ethanone according to the reported method (Saleh & Abd El-Rahman, 2009; Nassar et al, 
2011). Yellow plates were obtained by slowly evaporating an ethanol solution at room temperature. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model with C-H = 0.93 or 0.96 A and U lso (H) =1.2 
or 1.5 C/eq(C). A rotating-group model was applied for the methyl groups. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bruker, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 1 

The asymmetric unit of the title compound showing 30% probability displacement ellipsoids for non-H atoms. 
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Figure 2 

The crystal structure of the title compound, viewed along the b axis. H atoms not involved in hydrogen bonds (dashed 
lines) have been omitted for clarity. 



1 -(1 ,5-Diphenyl-4-phenylsulfonyl-1 H-pyrazol-3-yl)ethanone 



Crystal data 

C23H18N2O3S 
Mr = 402.45_ 
Triclinic, PI 
Hall symbol: -P 1 
a= 10.4078 (2) A 
6= 14.0839 (3) A 
c= 14.2468 (3) A 
a = 87.595 (2)° 
p= 80.875 (2)° 



y = 86.850 (2)° 
V= 2057.62 (7) A 3 
Z=4 

P(000) = 840 

D x = 1.299 Mgm" 3 

Cu radiation, 1 = 1.54178 A 

Cell parameters from 2375 reflections 

61 = 3.1-69.6° 

fi = 1.62 mnT 1 
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T=296K 
Plate, yellow 

Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
T mm = 0.415, r max = 0.771 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2o(i^)] = 0.042 

wR(F 1 ) = 0.123 

S = 1.05 

6561 reflections 

525 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



0.66 x 0.55 x 0.17 mm 



19520 measured reflections 
6561 independent reflections 
5618 reflections with I > 2a(T) 
R mt = 0.029 

# m ax = 64.0°, 0 mm = 3.1° 
h = -12— >12 
£ = -16—15 
/ = -16— 16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/KiV) + (0.0797 3 ) 2 + 0.2166P] 

where P = {F 2 + 2F 2 )I3 
(A/o)„» = 0.001 
Ap max = 0.30 e A" 3 
A/> min = -0.31 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TJ- *ITJ 


S1A 


0.37925 (5) 


0.47575 (3) 


0.16765 (3) 


0.05013 (14) 


OlA 


0.13209 (17) 


0.55466 (13) 


0.04899 (13) 


0.0789 (5) 


02A 


0.36657 (18) 


0.57364(10) 


0.13967 (11) 


0.0690 (4) 


03A 


0.49637 (15) 


0.44031 (12) 


0.20008(11) 


0.0684 (4) 


N1A 


0.39837 (14) 


0.30565 (11) 


-0.04242(11) 


0.0463 (3) 


N2A 


0.31322 (14) 


0.37098 (11) 


-0.07247(11) 


0.0490 (4) 


CIA 


0.28797 (17) 


0.43418 (13) 


-0.00471 (13) 


0.0469 (4) 


C2A 


0.35983 (17) 


0.40841 (13) 


0.07040(13) 


0.0451 (4) 


C3A 


0.43075 (17) 


0.32531 (13) 


0.04339(13) 


0.0452 (4) 


C4A 


0.19157(19) 


0.51359 (14) 


-0.01795 (16) 


0.0553 (5) 


C5A 


0.1720 (2) 


0.5387 (2) 


-0.11806 (19) 


0.0762 (7) 


H5AA 


0.1036 


0.5874 


-0.1177 


0.114* 


H5AB 


0.1486 


0.4833 


-0.1472 


0.114* 


H5AC 


0.2513 


0.5616 


-0.1534 


0.114* 


C6A 


0.52929 (18) 


0.26530(13) 


0.08549 (14) 


0.0501 (4) 
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C7A 


A AC\£LH /ON 

0.4967 (2) 


A O 1 /CjCO /I f\ 

0.21668 (15) 


0.17240 (15) 


A A/T 1 H /C\ 

0.0617 (5) 


H /AA 


0.41ZZ 


a oon 


A AAri 


A f\H A * 
0.0 /4* 


C8A 


A C flAI /ON 

0.5903 (3) 


A 1 /"A /IT / 1 *7N 

0.16043 (17) 


A uAA/IA / 1 A\ 

0.20940 (19) 


A AT A A ZO\ 

0.0799 (8) 


T_TO A A 

H8AA 


Pi c/oo 
(J. 3000 


A 1 OQC 

0.1285 


U.Z6/8 


A AA£* 

U.U96^ 


C9A 


A "7 1 C 1 /I N 

0.7151 (3) 


A 1 C 1 A /ON 

0.1510 (2) 


A 1 /" A O /^N 

0.1608 (2) 


A AA 1 1 /A\ 

0.0911 (9) 


T_rn A A 

H9AA 


A HHHC\ 

0. 1 1 /9 


a 1 1 n 
U.113Z 


A 1 Q£LA 

0.1864 


A 1 AA* 
U. 1U9 


C1UA 


U. /46 / (5) 


U.19/6 (z) 


0.0/41 (z) 


A AO/IO /Q* 

U.U84Z (8) 


H10A 


A OAO 

0.8308 


0.1903 


A A A AO 

0.0408 


0.101* 


CI 1A 


A /TC A O p-)\ 

U.o54o (z) 


U.Z55 19 (1 /) 


U.U3olo (lo) 


A f\£A A /at\ 

U.Uo44 (5 ) 


H11A 


0.6771 


A IOTA 

0.2870 


A A"1 "1 "1 

-0.0222 


0.077* 


C12A 


a a a a m /"1 n\ 
U.444U / (1 /) 


A OOOAI /"1 /l\ 

U.ZZ8U3 (14) 


a 1 Aom /"1 /i\ 
— U.1UZ9/ (14) 


A AC A/1 //I \ 

U.U5U4 (4) 


C13A 


A A A O A /O N 

0.4429 (2) 


A 1 ") /" A A / 1 CN 

0.13644 (15) 


A A/"/"")0 /1 ON 

-0.06638 (18) 


A A/"")/" /C\ 

0.0636 (5) 


T-T1 1 A 
Hi jA 


A A 1 ^ 1 

0.41 j 1 


A 1 1/1 1 

U.1Z41 


A A A 1 A 

—0.0019 


ft ftH£.% 

0.0 /o^ 


pi ji A 


A A OO A /O \ 

0.4839 (3) 


A A/"0/1A / 1 AN 

0.06240 (19) 


-0.1273 (2) 


A AO A "7 /ON 

0.0807 (8) 


T T 1 A A 

H14A 


A /I O A C 

0.4845 


A AAA 1 

-0.0001 


A 1 A1 A 

-0.1034 


A AAl* 

0.097* 


C15A 


A C0 1 1 /I N 

0.5233 (2) 


A AOAA /ON 

0.0809 (2) 


A H 1 A /I \ 

-0.2219 (2) 


A AOI aT /ON 

0.0815 (8) 


T-T1 C A 

H15A 


p. rAnfl 


A AQ 1 A 

U.U3 1U 


— U.ZoZZ 


A AOO* 


pi / A 

C16A 


A CT30 p~>\ 

U.5Z38 (Z) 


A 1 n /I 

0.1/24 (Z) 


—0.25 /8z (19) 


A A"7A1 /0\ 
U.0/91 (8) 


H16A 


0.5509 


0.1843 


—0.3224 


A A AC sk 

0.095* 


PHA 

CI /A 


A AOI Q /^)\ 

(J. 4838 (z) 


A A ion ( 1 '7\ 

U.Z4 /8 / (1 /) 


— U.1982U (16) 


U.U631 (5) 


H17A 


A AO Af\ 

0.4840 


A 1 1 A1 

0.3103 


—0.2222 


0.076* 


PIO A 

C18A 


A O /I on /OA 

U.Z489 (Z) 


A AC1 CA /I f\ 

U. 45154 (15) 


A OCO/1 C tl A\ 

U.Z5945 (14) 


A ACTA /C\ 

U.U5 /U (5) 


C19A 


0.1353 (3) 


0.5041 (3) 


0.2648 (2) 


A 1 A A A / 1 1 \ 

0.1044 (ll) 


T T 1 (\ A 

H19A 


A 11/1; 

0.1z45 


0.551 / 


A Tl A1 

0.Z191 


a nc* 
0.lz5 T 


/"'OA A 

L20A 


a m A C\ / A\ 

0.0349 (4) 


A AO CCS / A N 

0.4859 (4) 


0.3395 (3) 


A 1 A AC / 1 ON 

0.1405 (18) 


T T ~) A A 

H20A 


A A A 1 £. 

-0.0436 


A CO 1 £ 

0.5216 


A 1 A 1 O 

0.3438 


A 1 if AA 

0.169* 


C21A 


0.0515 (4) 


A A 1 f C /I \ 

0.4165 (3) 


A A AC C /I \ 

0.4055 (3) 


a i 1 y i /11N 

0.1161 (13) 


in i a 
Hzl A 


A A 1 CC 

— 0.0166 


A A Aj C 

0.4U55 


A A Z A^t 

0.4543 


A 1 1A* 

0.139* 


m a 

L-zzA 


A 1 /T/TO ( A\ 

0.1 ooz (4) 


0.5658 (z) 


0.40 lz (Z) 


A 1 A<Q / 1 I 1 * 

0.1059 (lz) 


t to i a 

H22A 


A 1 HHC 

0.1775 


A 1 1 A /. 

0.3196 


A /I /I O 1 

0.4481 


A 1 OTA 

0.127* 


/~<0 1 A 

C25A 


U.Z668 (j) 


A 1 OTA") / 1 0\ 

0.38z03 (18) 


A in/: , / 1 o\ 

0.32/6/ (18) 


A AOOO /TN 

0.08Z8 (/) 


MzjA 


A 1/1 C/l 

U.3454 


0.5466 


ft lOAl 


A AOO* 

0.099* 




A 1A1/10 //n 

U.1U145 (4) 


a q a a nr\ /ia 

0.844 /V (5) 


A CA1 on /T\ 

0.501Z / (5) 


A ftA CiCil ( 1 A\ 

0.04992 (14) 


OId 


A 11A1A / 1 ATA 

(J. 33919 (16) 


0.9646 / (Iz) 


0.56z69 (11) 


A AT) A ( A\ 
0.0 /Z4 (4) 


/ V") D 

Uzb 


A AAAaCO /1 C\ 
U.UUU6Z (15) 


A OA 1 CC / 1 '")\ 

0.80155 (lz) 


A A / A1 /I 1 \ 

0.4630Z (11) 


A ATA1 ( A\ 
0.0/01 (4) 


Aon 

U5b 


U.U68 11 (Id) 


A OA 1/^/1 /1 0\ 

0.89164 (lz) 


ft C QAO 1 /1 A\ 

0.58981 (10) 


A ft^Cft ( A\ 

0.0660 (4) 


XT1 D 

JN Id 


U.l /o93 (14) 


l.UzoVZ (11) 


ft Tfi/i no /i a\ 
U.zy4Uz (10) 


A ftA C£ HA 

0.0456 (5 ) 


JNzb 


A 1ATIO / 1 /l\ 

U.Z4 /38 (14) 


1 A/TO 1 C /I 1 \ 

1.06815 (11) 


0.354 /5 (11) 


A A A O C /"} N 

0.0485 (5) 


C1B 


0.24196 (16) 


1 AATf 1 /1 T\ 

1.00752 (13) 


0.42902 (12) 


AA/ICC //IN 

0.0455 (4) 


/"ion 

C2B 


A 1 /"OOO /1 /"N 

0.16822 (16) 


0.92861 (13) 


0.41561 (12) 


f\ f\ A A A //IN 

0.0444 (4) 


C3B 


A 1 '"lAAA /1 

0.12909 (16) 


0.94527 (13) 


0.32797 (12) 


A A/lOO //IN 

0.0432 (4) 


/'IT) 

C4B 


A 11 1HA /I o\ 

U. 31394 (18) 


l.Uz /48 (15) 


A Cfl7£A / 1 -1 A 

U.5U /64 (14) 


A ACJ/1 //1\ 

U.U534 (4) 


PCD 

C5B 


A 1 f ZO\ 

U.JM5 (3) 


l.lz /33 (18) 


U. 51436 (19) 


U.U /55 (6) 


H5BA 


0.4079 


1.1297 


0.5613 


0.113* 


H5BB 


0.2746 


1.1674 


0.5323 


0.113* 


H5BC 


0.3961 


1.1491 


0.4538 


0.113* 


C6B 


0.04661 (17) 


0.88993 (13) 


0.27640 (12) 


0.0465 (4) 


C7B 


0.0984 (2) 


0.80847 (16) 


0.23040(16) 


0.0618 (5) 


H7BA 


0.1860 


0.7901 


0.2288 


0.074* 
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C8B 


Anion /"} \ 

0.0189 (3) 


/"i T C /I O /10\ 

0.75462 (18) 


A 1 O ZT A 1 / 1 0\ 

0.18691 (18) 


A ATAA /0"\ 

0.0790 (7) 




t ion A 

H8BA 


A AC1 1 


A TAA1 

0. /003 


A 1 CfO 

0.1 jdZ 


A AAC* 

0.093* 




f ' c\ r"> 

C9B 


-0.1115 (3) 


A to 1 O /o\ 

0.7818 (2) 


A 1 AATO / 1 0\ 

0.19072 (18) 


A AOAA SH\ 

0.0809 (7) 






A 1 ££0 


A "7/1 A A 
U. /44U 


A 1 £A A 

U.lo4U 


A AO"7* 




C1UB 


—0.160/ (2) 


U.OOi / (2) 


A TIT /in 

0.23349 (lo) 


A A"7 £ 1 in\ 
U.U/61 (/) 




H10B 


-0.2478 


A O OO T 

0.8827 


0.2338 


A A A 1 rfs 

0.091* 




CI IB 


-U.Us225 (19) 


A A 1 QCii /I H\ 

U.91s5o (1 /) 


U.2 /633 (15) 


U.U591 (5) 




HUB 


—0.1161 


0.9746 


0.3050 


A AT 1 ik 

0.071* 




C12rs 


A 1 C A 1 /C / 1 ^ 
U.l j41t> (1 /J 


l.UaMo (13) 


U.21 182 (1 3) 


A ACOT / A\ 

\J.\JjZj (4) 




C13B 


0.1600 (2) 


1.0446 (2) 


A I 11 / 1 C\ 

0.12513 (15) 


A A/"AC //"\ 

0.0695 (6) 




T T 1 O 1~1 

H13B 


A 1 1 

0.1821 


A HOAI 

0.9802 


A 1 1 TO 

0.1172 


A AOO * 

0.083* 




C14B 


A 1 1 O /I \ 

0.1313 (3) 


1 1 A A A /O \ 

1.1044 (3) 


A A /I O /~ T / 1 T\ 

0.04867 (17) 


A A O O "7 /A\ 

0.0887 (9) 




TJ I /I D 

ril4r> 


A 1 

0.1322 


1.0 /o / 


A A 1 AC 

— O.OIOj 


A 1 A/T* 
0. 106* 




C15B 


A 1 AO 1 /"> \ 

0.1021 (3) 


1 1 AA") /1\ 

1.1993 (2) 


A A CAT ZO\ 

0.0597 (2) 


A AO A 1 ZO\ 

0.0861 (8) 




T r 1 rn 

H15B 


A AO A A 
0.0844 


1 o no 
1.23 /8 


A AAO 1 
0.0081 


a 1 ni * 
0.103* 




C16B 


A AAOO /OA 

0.0988 (2) 


1 o'jt/: /o\ 
1.23 /6 (2) 


A 1 A /CO /OA 

0.1462 (2) 


0.0/ /8 ( /) 




t t 1 zrn 

H16B 


A AOAA 

0.0800 


1 I AO C 

1.3025 


A 10 0 

0.1532 


a Am * 

0.093* 




CI la 


(J. 1231 (2) 


1. Is 103 (16) 


(J. 22353 (1 /) 


U.U623 (5) 




H17B 


0.1187 


1.2072 


A O OO A 

0.2829 


A AT C sk 

0.075* 




ClsB 


0.2234 (2) 


A 7C A C\H { 1 A \ 
U. /549/ (14) 


a rn in / 1 c\ 

(J.M3 /9 (1j) 


U.U5o9 (5) 




C19B 


A OTAA /T\ 

0.2700 (3) 


0.74521 (19) 


A CAATO /1A\ 

0.59938 (19) 


A AOAA /T\ 

0.0809 (7) 




H19B 


A O/l /lO 

0.2442 


A TO A 1 
0. /091 


A £A£Z 

U.6465 


A AA"7* 
U.U9 /' 




C20B 


0.3550 (4) 


0.6699 (2) 


0.6142 (3) 


0.1172 (13) 




H20B 


0.38:0 


A £i jC 1 C 
0.6613 


A jCTOA 

0.6/20 


A 1 /I 1 * 

0. 141* 




r?1 R 

V_/Z 1 D 


U.J7JO ) 


0 6n°.0 


u.JtJO ^1 ) 


0 1 ZLQ n\ 
yj. i L +y yz. ) 




H21B 


0.4535 


0.5584 


0.5532 


0.178* 




C22B 


0.3466 (5) 


0.6169 (3) 


0.4582 (3) 


0.1325 (16) 




H22B 


0.3741 


0.5736 


0.4108 


0.159* 




C23B 


0.2583 (3) 


0.69079 (18) 


0.4439 (2) 


0.0825 (8) 




H23B 


0.2232 


0.6968 


0.3877 


0.099* 




Atomic displacement parameters (A 2 ) 




JJU JJ22 


U 33 




U 13 


IP 


S1A 


0.0575 (3) 0.0468 (3) 


0.0485 (3) 


-0.01179(19) 


-0.01181 (19) 


-0.00416(19) 


01A 


0.0801 (11) 0.0753 (11) 


0.0796(11) 


0.0198 (8) 


-0.0109 (9) 


-0.0205 (9) 


02A 


0.0992 (12) 0.0461 (8) 


0.0648 (9) 


-0.0192 (7) 


-0.0175 (8) 


-0.0011 (6) 


03A 


0.0643 (9) 0.0800 (10) 


0.0671 (9) 


-0.0079 (7) 


-0.0251 (7) 


-0.0113 (8) 


N1A 


0.0460 (8) 0.0446 (8) 


0.0496 (8) 


-0.0011 (6) 


-0.0112(6) 


-0.0054 (6) 


N2A 


0.0465 (8) 0.0496 (9) 


0.0531 (8) 


-0.0022 (6) 


-0.0140 (6) 


-0.0038 (7) 


CIA 


0.0442 (9) 0.0476 (10) 


0.0499 (10) 


-0.0063 (7) 


-0.0085 (7) 


-0.0043 (8) 


C2A 


0.0459 (9) 0.0459 (9) 


0.0444 (9) 


-0.0073 (7) 


-0.0072 (7) 


-0.0035 (7) 


C3A 


0.0441 (9) 0.0456(9) 


0.0473 (9) 


-0.0093 (7) 


-0.0086 (7) 


-0.0013 (7) 


C4A 


0.0503 (10) 0.0497 (11) 


0.0678 (12) 


-0.0027 (8) 


-0.0148 (9) 


-0.0038 (9) 


C5A 


0.0716(14) 0.0804(16) 


0.0789(15) 


0.0166(12) 


-0.0268 (12) 


0.0020(12) 


C6A 


0.0528 (10) 0.0441 (10) 


0.0569 (11) 


-0.0063 (7) 


-0.0180 (8) 


-0.0019 (8) 


C7A 


0.0793 (14) 0.0526 (11) 


0.0568 (11) 


-0.0107(10) 


-0.0196(10) 


-0.0002 (9) 


C8A 


0.120(2) 0.0578(14) 


0.0723 (15) 


-0.0062 (13) 


-0.0473 (15) 


0.0048 (11) 


C9A 


0.102(2) 0.0681 (16) 


0.117(2) 


0.0136(14) 


-0.0672 (19) 


-0.0055 (15) 


C10A 


0.0606 (13) 0.0802 (17) 


0.117(2) 


0.0095 (12) 


-0.0341 (14) 


-0.0061 (16) 
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PI 1 A 

CI 1A 


A ACT1 / 1 1 \ 

0.03Z3 (1 1 ) 


A A/CTA / 1 IA 

0.06 Ik) (13) 


A A"7£C ( \ A \ 
0.0 /OJ (14) 


A AA1 C A^ 

— o.oo3j (y) 


A A1 0/1 /1 AA 

— 0.01o4 (10) 


A AAAO /1 1 A 

o.oooy (ii) 


ClzA 


A A/1 AO /AA 

0.0405 (y) 


A AC 1 T / 1 1 A 

0.033Z (11) 


AACA/1 

o.o^y4 (ii) 


A A ATI SH\ 

— 0.00z3 ( /) 


A A1 1 1 /OA 

—0.0111 (5) 


A A 1 C A /AA 

—0.0134 (y) 


C13A 


A A^CI /1 TA 

0.0633 (lz) 


A AC CT /I T\ 

0.033 1 (lz) 


A AT1A /1 

0.0 /3y (13) 


o.oo3z (y) 


A AT "2 £L /1 AA 

— 0.0Z36 (10) 


A A 1 1 1 / 1 AA 

—0.0133 (10) 


C14A 


a mo/i /i ca 
0.0/54 (13) 


U.UoOo (14) 


A 1 1 A /1\ 

0. 110 (z) 


A A 1 *7 A / 1 1 \ 
0.01 /0 (1 1) 


A AIT 1 /1 CA 

—0.03 / 1 (O) 


A ATQ 1 /1 A A 

— 0.0Z51 (14) 


C 1 C A 


A AC/I 1 /1 TA 

0.0343 (1Z) 


U.Uo 11 (IV) 


A 1 A*7 ( r )\ 
0. 10 / (z) 


A A 1 A/T /I 1 \ 

O.OlOo (11) 


A A 1 CT /1 TA 

— 0.013Z (lz) 


A ACTA / 1 /;A 

— 0.03Z0 (lo) 


C16A 


A AC A A / 1 TA 

0.034y (lz) 


A 1 1 1 /"OA 

0.1 lz (z) 


A ATA1 / 1 A \ 

0.0 /03 (14) 


A A 1 H(\ m\ 

—0.01 /0 (1Z) 


A AA1 C / 1 AA 
0.0033 (10) 


A Al AA / 1 A A 

— 0.03y0 (14) 


CI /A 


A ACT? /I 1\ 
0.03 II (11) 


A AT 1 A\ 
0.U / 16 (14) 


A a/; 1 C /I o\ 
O.Oolj (lz) 


A A 1 C O / 1 A\ 

—0.0135 (10) 


A AA£ 1 /AA 

-0.0061 (y) 


A A 1 C A /1 AA 

— o.oi3y (io) 


CloA 


A A/TA/1 /1 TA 

0.06y4 (1Z) 


A ACTA /1 1\ 

O.U^ZV (11) 


A A A AC / 1 A\ 

o.o4yj (io) 


A A 1 AO /A\ 

—o.oioo (y) 


A AA^l /OA 

—0.006 / (y) 


A AAA/; /OA 

— o.ooy6 (o) 


ciyA 


A AO/l /TA 

o.oy4 (z ) 


A 1 A A 

0.140 (3) 


O.Oo /0 (lo) 


A All C /1 OA 

0.0333 (iy) 


A AATO /1 A A 
0.00 /y (14) 


A AATO /1 TA 
0.00/5 (1 /) 


CzOA 


A AAA /I A 

O.oyy (3) 


A O 1 'J /C\ 

U.zIj (d) 


0.0y4 (3) 


A A/1 A /"3\ 

0.040 (3) 


A A1 T /TA 
0.01 / (Z) 


A AA/1 /1A 

—0.004 (3) 


CzlA 


A 1 1 A /"2\ 

O.liy (3) 


U. 1 ju (3) 


A AO/I 

0.0&4 (z) 


A A/l A /OA 

—0.040 (Z) 


A Al A /TA 
0.030 (Z) 


A ATA /TA 

— O.OzO (z) 


/~1 T T A 

CzzA 


A 1 C /I /"I \ 

0.134 (J) 


A ATA1 /1 T\ 

0.0/03 (1 /) 


A Aim /1 A\ 

o.o/yz (iy) 


A A 1 jCO / 1 A\ 

—o.oio5 (iy) 


A AT O /T A 

O.Ozo (z) 


A AATA /1 /IA 
0.00 /0 (14) 


Cz3A 


A 1 1 C /T A 

(J. 11 J (Z) 


0.0J6Z (14) 


A A^^Q / 1 c^ 

O.Oo /5 (1 j) 


A AA1 1 (\ 1 \ 

—0.0011 (13) 


A AA/T7 / 1 /l A 

0.006/ (14) 


A AA/1 1 /1 1 A 

0.0043 (11) 


bib 


A A/1 T/1 /TA 

0.04/4 (Z) 


A AC A 1 /I \ 

0.0343 (3) 


0.04 /5 (3) 


A AAA1 A /1 AA 

—o.oooio (iy) 


A AAATA /1 OA 

-o.ooyzy (is) 


A AA/1 /I T / 1 AA 

0.0044/ (iy) 


(JIB 


a Ann 1 / 1 a A 

0.0791 (10) 


A ATA /I / 1 1 \ 

0.0794 (11) 


A AjCO /A\ 

0.0653 (9) 


A A A 1 A (0\ 

0.0014 (5) 


A AT /I T /OA 

-0.0343 (8) 


A AA 1 T /OA 

0.0017 (8) 


Uzb 


A n^AC /OA 

0.0605 (8) 


A AOA/1 /1 1 \ 

0.0804 (11) 


A AT5 / 1 AA 
0.0/36 (10) 


A AT 1 H /TA 

— O.Ozl / (/) 


A ATI 1 /TA 

— 0.0Z31 (/) 


A AO 1 0 /OA 

0.0213 (8) 


U3b 


A n7 1 1 /OA 

o.o /ii (yj 


A A700 / 1 AA 

0.0 1 ly (10) 


A A/1 QQ /CA 
0.0488 (8) 


A A 1 AT /'TA 
0.010/ (/) 


A A A 1 /^A 

0.00 lo (o) 


A AA 1 A /OA 

—0.0014 (/) 


"\T1 D 
JN lb 


A A/1 A O /OA 

0.0442 (/) 


A AC 1 1 /A\ 

U.UM2 (9) 


A A /I o a tn\ 
0.0424 (/) 


A AA1 1 //^A 

—0.0013 (o) 


A A1 A 1 /£A 

—0.0101 (6) 


A AAAO //;A 

-0.0003 (6) 


JN zb 


A A/1 C/C /OA 

0.0456 (8) 


A ACT1 /A\ 

0.0jz3 (9) 


A A/1 AO /OA 

0.0492 (8) 


A AAT/C /jCA 

— O.OOzo (o) 


A A1 TA //CA 
— 0.01Z0 (6) 


A AAO A /OA 

-0.0034 ( /) 


Clb 


A A/1 1 C /OA 

0.0413 (8) 


A ACAA /1 A\ 

0.0j00 (10) 


A A A C /: /AA 

0.0456 (9) 


A AA1/C /TA 

0.0036 (/) 


A AAA/I /TA 

— o.ooy6 (/) 


A A A A A /OA 

—0.0044 (/) 


CZD 


A A/l AO /OA 

0.040B (8) 


A (\A H(\ ( \ A\ 

0.04 /0 (10) 


A A/1 £1 /OA 

0.0433 (V) 


A AA/11 /TA 

0.0043 (/) 


A AAC2 /TA 

—0.0053 (/) 


A AAOO /OA 

0.0022 ( /) 


C3b 


A AO A 1 /OA 

0.0391 (8) 


A A A CO /OA 

0.04^8 (y) 


(1 (lllf /AA 

0.0445 (9) 


A AA1A /TA 
0.0030 (/) 


A AATA /TA 

—0.00 /0 (/) 


A AA/1 A /OA 

—0.0044 (/) 


C4b 


A A/l O A /AA 

0.04 /4 (9) 


A A/C /I O / 1 1\ 

0.064Z (lz) 


A AC AT / 1 AA 
0.050/ (10) 


A AATA /OA 

O.OOzO (o) 


A A1 1 T /OA 

—0.013 / (5) 


A AAOO /AA 

—0.00/8 (9) 


/"CD 

C3b 


a noTC /1 £A 
0.0828 (Id) 


A ATC C ( \ C\ 
0.0 / J J (1 J) 


A m71 /1 CA 

0.0/ ll (13) 


A A 1 TO /1 TA 

— O.Olzs (lz) 


A f\1 /IT /1 "2A 

— 0.034Z (13) 


A A1 OO /1 OA 

—0.0123 (12) 


Cob 


A A/l OO /OA 

0.04 /z (V) 


A AC 1 T /1AA 
0.0j 1 / (10) 


A A/1 1 1 /OA 

o.04i / (y) 


A AATT /TA 
— 0.00Z / ( /) 


A A1 AT /TA 

—0.010/ (/) 


A AA 1 O /OA 
0.0012 (/) 


C7B 


A A/C/C O / 1 O A 

0.0668 (12) 


A ACOT /I 1\ 

0.0583 (12) 


A A/TOO /I OA 

0.0632 (12) 


A AA/T1 /AA 

0.0063 (9) 


A ATAA /1 AA 

-0.0200 (10) 


A A 1 OA / 1 AA 

—0.0120 (10) 


TOD 

C8B 


A 1 1 /I /OA 

0.114 (2) 


AA/T1/1 /1/1\ 

0.0614 (14) 


A rt/TC /1 /1A 

0.06/3 (14) 


A AAC A / 1 0 A 

—0.0050 (13) 


A AO A A / 1 A A 

—0.0299 (14) 


AA1/C/I /11A 

—0.0164 (11) 


/ nil 

CyB 


A AA1 O /1 OA 
0.0V13 (18) 


A AO/1 ^ ^1 OA 

0.0V43 (ly) 


A A//:0 /1 /1A 

0.0668 (14) 


A HI/1 C /I CA 

— 0.0343 (13) 


A Al 10/1 "2A 

—0.03 12 (13) 


A AAAO /1 OA 

—0.006V (13) 


/ ' i AD 

CI OB 


A AC/I 0/1 OA 

0.0348 (12) 


A 1 1 1 /OA 

0.11 J (2) 


A A££A /I A\ 

0.0660 (14) 


H Ann /l OA 

0.0 13V (12) 


A AOOO /1 AA 

—0.022 / (10) 


A AAOO /1 OA 

—0.00/2 (13) 


p 1 1 D 

CI IB 


A A/l O O / 1 A\ 
0.0488 (10) 


A ATC£ / 1 A A 

0.0/56 (14) 


A AC/I"7 /1 1A 
0.054 / (11) 


A AA 1 1 /AA 

0.0011 (9) 


A AlOA /OA 

-0.0139 (8) 


A AAOC / 1 AA 

—0.00/5 (10) 


■ i OT5 

C12B 


A A/1 /I O /AA 

0.0443 (9) 


A A££A /10A 

0.0660 (12) 


A A/1 "7A / 1 AA 
0.04/0 (10) 


A AAOO /OA 

—0.00 /8 (8) 


A AAAO /OA 

—0.009/ (/) 


A AAOO /OA 
0.0088 (8) 


CI 3B 


A AO/1 O /1 /1A 

0.0/48 (14) 


A AC£0 /1 /;a 
0.0B62 (16) 


A A/1 OA /1 1 A 

0.0480 (11) 


A A 1 1 O /1 OA 

—0.01 1 / (12) 


A AAOO /1 AA 
— 0.00V / (10) 


A AAO A /1 AA 
0.0034 (10) 


fun 

C14rs 


A AOO/I /1 OA 

0.0884 (1 /) 


A 11^ /1A 

0.1J3 (3) 


A A/10"A /1 OA 

0.04 /0 (12) 


a nnn /1 oa 
—0.0330 (1 /) 


A A1 71 /1 OA 
—0.01 /3 (12) 


A A 1 OO /I A\ 

0.013 / (14) 


C15B 


A AOC A / 1 £A 

0.0/30 (16) 


A 1 A£ /OA 

0.106 (2) 


A AO AA / 1 OA 

0.0809 (18) 


A AO in / 1 C A 

—0.023 / (15) 


A AO "71 / 1 O A 

—0.02/1 (13) 


A A/1 1 O / 1 /CA 

0.0418 (16) 


C16B 


A AOAA /1 /IA 

0.0/00 (14) 


A ATO A / 1 C-\ 
0.0/80 (16) 


A AO£A /1 OA 

0.0869 (18) 


A AAA 1 / 1 O A 

—0.0091 (12) 


A AOO O / 1 O A 

—0.0233 (12) 


A AO OA / 1 O A 

0.0289 (13) 


CI /B 


A ACTO /1 1 A 

0.03 /8 (11) 


A A/; 1 A /1 1A 

0.0610 (13) 


A n/OO /1 OA 

0.0688 (13) 


A AA/;0 /AA 

—0.0063 (9) 


A A 1 A 0 / 1 AA 

—0.0143 (10) 


A A 1 AC /1 AA 
0.0105 (10) 


C18B 


A A/C/CO / 1 OA 

0.0663 (12) 


A A/1 A 0 /1 AA 

U.U44B (1U) 


A AAO/1 /1 OA 

U.U624 (12) 


A AAO £ /OA 

0.0023 (8) 


A AO 1 1 /OA 

—0.0211 (y) 


A AAAC /OA 
— U.UUU3 (V ) 


C19B 


0.1076(19) 


0.0654 (15) 


0.0790(16) 


0.0189(13) 


-0.0490 (15) 


-0.0101 (12) 


C20B 


0.156(3) 


0.088 (2) 


0.125 (3) 


0.042 (2) 


-0.088 (3) 


-0.0128 (19) 


C21B 


0.194(4) 


0.102 (3) 


0.165 (4) 


0.089 (3) 


-0.099 (4) 


-0.041 (3) 


C22B 


0.190 (4) 


0.089 (2) 


0.124 (3) 


0.071 (3) 


-0.058 (3) 


-0.040 (2) 


C23B 


0.114(2) 


0.0610(14) 


0.0764(15) 


0.0210(13) 


-0.0317(15) 


-0.0121 (12) 



Geometric parameters (A, ") 



S1A— 02A 1.4239 (16) SIB— 02B 1.4315(16) 

S1A— 03A 1.4286 (16) SIB— 03B 1.4322 (16) 

SI A — C2A 1.7550 (18) SIB— C2B 1.7509 (18) 

S1A— C18A 1.766 (2) SIB— C18B 1.766 (2) 

OlA— C4A 1.203 (3) OIB— C4B 1.203 (3) 
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XT1 A \M A 

N1A — NzA 


1 O A H /1\ 

1.347 (2) 


XT1 A /"^O A 

N1A — C3A 


1.362 (2) 


XT 1 A /~< 1 O A 

JN1A — ClzA 


1.434 (2) 


XT'") A /""< 1 A 

NzA — CIA 


1.326 (2) 


P 1 A /"I ^ A 

CIA — CzA 


1 /Ci /I P) \ 

1.424 (3) 


CIA — C4A 


1 A O "7 ZO \ 

1.487 (3) 


C2A — C3A 


1 O O /I /O \ 

1.384 (3) 


C3A — C6A 


1.478 (3) 


C4A — C5A 


1 a no /o \ 
1.495 (3) 


C A TTC A A 

C5A — H5AA 


A A f- A A 

0.9600 


pi f A TTf AT* 

C5A — H5AB 


A A/"AA 

0.9600 


PC A TTf A 

C5A — H5AC 


A AzTAA 

0.9600 


C • /_ A P 1 1 A 

C6A — C11A 


1 O O /i /"> \ 

1.384 (3) 


p s a /nn a 

Co A — C7A 


1 Till /">\ 

1.392 (3) 


p -7 * /~i o A 

C7A — C8A 


1.377 (3) 


P7 A T TO A A 

C7A — H7AA 


A A 1 A A 

0.9300 


p o a /-in A 

C8A — C9A 


1 ")H A { A \ 

1.374 (4) 


/--OA T TO A A 

CeA — H8AA 


A AO A A 

0.9300 


p r\ * z' ' i a A 

C9A — CI OA 


1.375 (5) 


p l\ a TTA A A 

C9A — H9AA 


A A O A A 

0.9300 


fl A A /"111 A 

C 1 OA — C 1 1 A 


1 101 /o\ 

1.351 (3J 


/ 1 1 f\ A TT1 A A 

C10A — H10A 


f\ AO A A 

0.9300 


p 11A TT11A 

C11A — H11A 


A AO A A 

0.9300 


C12A — C13A 


1 ni p> \ 

1.371 (3) 


C12A — CI /A 


1 mc /"2\ 
1.3 /o (3) 


p 1 O A /""I 1 /I A 

C13A — C14A 


1 O A A /O \ 

1.390 (3) 


p 10A tti T » 

C13A — H13A 


A AO A A 

0.9300 


pi /i A Z" 1 1 C A 

C14A — C15A 


1.364 (4) 


pi /| A TT 1 /I A 

C14A — H14A 


A m AA 

0.9300 


p 1 c A /" 1 1 A 

C15A — C16A 


1.366 (4) 


/"MCA TTI f A 

C15A — H15A 


A AO AA 

0.9300 


pi£ A p 1 T A 

C 1 6 A — C 1 7 A 


1.393 (3) 


pi /; A TT1 £ A 

C16A — H16A 


A m AA 

0.9300 


p i n a tti n » 

C17A — H17A 


A AO A A 

0.9300 


P 1 O A P 1 A A 

C18A — C19A 


1.354 (4) 


C18A — C23A 


1 "inn /t\ 

1.377 (3) 


P 1 A A P^ A A 

C19A — C20A 


1.394 (5) 


P I A A TTI A A 

C19A — H19A 


A AO AA 

0.9300 


C20A — C21A 


1.352 (6) 


C20A — H20A 


0.9300 


C21A— C22A 


1.351 (6) 


C21A— H21A 


0.9300 


C22A— C23A 


1.379 (4) 


C22A— H22A 


0.9300 


C23A— H23A 


0.9300 



02A— S1A— 03A 119.09(10) 

02 A — SI A — C2A 107.69 (9) 

03 A — SI A — C2A 107.24 (9) 



XT 1 T> PI n 

IN IB — C3B 


1 O C O 

1.353 (z) 


XT 1 D MIT) 

NIB — NzB 


1 O CH { r \\ 

1.357 (2) 


XT m p 1 OT-) 

IN IB — ClzB 


1 A") £. 

1.436 (2) 


XT1T1 pin 

NzB — CIB 


1.328 (2) 


piT) C ' ~) T~i 
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N2B— NIB— C12B— C17B -39.8 (2) 

C17B— C12B— C13B— C14B -0.9 (3) 

NIB— C12B— C13B— C14B 178.5 (2) 

C12B— C13B— C14B— C15B 1.7(4) 

C13B— C14B— C15B— C16B -0.8 (4) 

C14B— C15B— C16B— C17B -0.9 (4) 

C15B— C16B— C17B— C12B 1.6(4) 

C13B— C12B— C17B— C16B -0.7(3) 

NIB— C12B— C17B— C16B 179.91 (19) 

02B— SIB— C18B— C23B 41.4(2) 

03B— SIB— C18B— C23B 170.6(2) 

C2B— SIB— C18B— C23B -73.3 (2) 

02B— S 1 B— C 1 8B— C 1 9B - 1 3 1 .2 (2) 

03B— SIB— C18B— C19B -2.1 (2) 

C2B— SIB— C18B— C19B 114.1(2) 

C23B— C18B— C19B— C20B 0.9(5) 

SIB— C18B— C19B— C20B 173.4(3) 

C18B— C19B— C20B— C21B 1.6(6) 

C19B— C20B— C21B— C22B -2.2(8) 

C20B— C21B— C22B— C23B 0.3 (9) 

C19B— C18B— C23B— C22B -2.8(5) 

SIB— C18B— C23B— C22B -175.2(3) 

C21B— C22B— C23B— C18B 2.2(7) 
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Hydrogen-bond geometry (A, ") 



D—n-A 




D — H 


H-A 


D-A 


D—n-A 


CUA— UllA- 


■02A i 


0.93 


2.59 


3.428 (3) 


149 


cub— mm 


•035" 


0.93 


2.57 


3.370 (3) 


144 



Symmetry codes: (i) -x+l, -y+i, —z\ (ii) -x, -y+2, -2+1. 



Acta Cryst. (2012). E68, o2725 



sup-12 



